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Tool-change arbor system 

The invention involves a quick-change arbor for a hole-saw, as well as a hole-saw and an 
adapter to fit an existing hole-saw for use with the quick-change arbor in accordance with the 
5 invention. 

In order to drill larger holes into a certain material, one could use a hole-saw instead of a twist 
drill or a milling cutter. A hole-saw consists of a cylindrical saw cup with a toothed edge 
along the front annular surface of the saw cup body. The advantage of a hole-saw in relation 
to a twist drill is that a hole-saw doesn't have to chip the entire hole, and therefore uses less 
10 energy. The hole-saw can be used both dry and wet, and can cover various indeterminate drill 
diameters. 

A special interchangeable arbor goes with the hole-saw. This interchangeable arbor can be 
placed in a drill-chuck. One can place and also change the hole-saw on this interchangeable 
arbor. The interchangeable arbor is usually provided with a pilot drill that initially serves to 
15 stabilise and centre the hole-saw at the initial entry. Used in a stable formation as, e.g., a drill 
frame, this pilot drill could possibly be left off. 

When the hole is sawn a plug of material stays behind in the core of the hole-saw that can be 
pried out through grooves in the side of the hole-saw by using a sharp object. 

20 The quick-change arbor as e.g. known from US-A1-2001/0001276 for example, consists of a 
connection device fitted with a screw thread, a ring with two pins and a nut. Once the hole- 
saw is screwed onto the connection device and is positioned properly in relation to the two 
pins, one can secure the connection device and the hole-saw in relation to each other with the 
nut. This prevents the connection device and the hole-saw from working loose from each 

25 other. 

The above described procedure of placing, and or changing, of the hole-saw on the connection 
device is a time-consuming activity. 

After placing the hole-saw on the connection device no stable connection between the 
30 connection device and the hole-saw is generated since play in the screw thread is inevitable. 
Additionally, removing the sawn plug from the hole-saw is often a very hard and time 
consuming activity. This problem arises because one is unable to push the sawn plug out of 
the hole-saw in a truly linear manner. By prying the plug out through the grooves in the side 
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of the hole-saw, the plug in the hole-saw will in fact get tilted, so that pushing it out becomes 
very difficult. 

With less professionally constructed hole-saws it even is necessary to disassemble the entire 
hole-saw in order to be able to remove the plug of sawn material. 
5 Another quick-change arbor is known from US-A1 -2002/003 720 1 . With this quick-change 
arbor the sawn plug can be pressed out of the hole-saw through the sawing end of the quick- 
change arbor by a screw thread on the drive shaft of the quick-change arbor. This quick- 
change arbor, however, is very complex in construction, whereby, for removing the plug, the 
drills 5 rotation direction has to be turned around, which is cumbersome. 

10 

Accordingly, the invention concerns a hole-saw that doesn't have the above-mentioned 
disadvantages. The invention consists of a quick-change arbor on which a hole-saw can be 
placed and interchanged easily and quickly. At the same time the invention ensures a stable 
connection between connection device and hole-saw. 

15 The invention also provides for the possibility of pushing the sawn plug of material that stays 
behind in the hole-saw after drilling a hole out of the hole-saw in a truly linear manner. That 
is that the plug is pushed out of the hole-saw under the same angle as it entered the hole-saw. 
Furthermore, an interchangeable arbor according to the invention has a simpler construction, 
which makes the interchangeable arbor according to the invention cheaper to produce. 

20 Additionally, the simplicity of the construction will contribute to the reliability of the quick- 
change arbor. The ability to quickly interchange the hole-saw and simply remove the sawn 
plug will ensure a quicker and therefore more economical working method. 
Furthermore, the invention provides for a hole-saw for use with the quick-change arbor 
according to the invention, as well as an adapter for use of an already existing hole-saw with a 

25 quick-change arbor according to the invention. 

Both the axial (= longitudinal/lengthwise) and the rotational (= 

angular/circumferential/tangential) forces are absorbed by a spring-loaded latch on the quick- 
change arbor and a specially placed flange on the hole-saw. 
30 At the same time if desired the quick-change arbor may serve, after pressing the latch 

(through which the quick- change arbor and the hole-saw are unbolted with respect to each 
other), as a driving body to push the plug of material out of the hole-saw. To drive out the 
plug, the hole-saw is slid manually downwards over the quick-change arbor. Consequently the 
possibly rejuvenated pilot drill, or the end of the interchangeable arbor will push the plug out 
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of the hole-saw. Hereby, the latch on the interchangeable arbor as well as the flange on the 
hole-saw ensures an exact positioning of the interchange arbor and the hole-saw with respect 
to each other. After having pushed the plug out, the hole-saw and the interchangeable arbor 
can easily be returned to the working position by sliding the hole-saw back along the 
5 interchangeable arbor to the point where the spring-loaded latch secures the hole-saw. 

Another advantage of the quick-change arbor according to the invention is that the cup base 
of the hole-saw can be thinner than the one of the known hole-saw, because in the invention 
there is no screw thread in the cup base cup for attaching the hole-saw to the quick-change 
arbor, but a flange is used instead. 

10 

Applying various diameters of quick-change arbores for hole-saws with various diameters 
may be desirable. 

The latch in the quick-change arbor is proportioned in such a way that it can satisfactorily 
15 absorb both the rotational and axial forces. The length of the latch and arbor are determined 
by how far one wishes the plug to be pushed out of the hole-saw. 

As pivot point of the spring-loaded latch, a true centre of rotation, with which this invention is 
placed in the latch, a cam or another tilt mechanism can also serve as centre of rotation. The 
20 spring-loaded element that is applied in the quick-change arbor to make the latch spring can 
be made of spring steel or any other elastic medium. The location where this spring-loaded 
element must be placed is not specifically determined, but has to be positioned in such a way 
that satisfactory locking and unlocking action of the quick-change arbor and hole-saw remains 
guaranteed. 

25 

The latch itself can also partially or fully be made of an elastic material as, e.g., spring steel. 
In this case rotational attachment of the latch in the quick-change arbor becomes redundant 
and thus the latch can be set straight up in the groove in the quick-change arbor. If the latch 
consists partially of elastic material, the elastic part can be attached to the fixed part of the 
30 latch, e.g., through spot welding, gluing or sticking. In such a case, the elastic part needs to be 
fixed in the quick-change arbor. By using such a design of the spring-loaded latch the 
interchangeable arbor is further simplified, because a separate elastic component and pivot 
point will no longer be necessary. 
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Eventually it is conceivable to place the locking mechanisms on the flange of the hole-saw 
instead of on the interchangeable arbor. 

The invention is further illustrated by the attached drawings which show examples of 
embodiments, in which: 

Figure 1A: a three dimensional drawing of a quick-change arbor with hole-saw 
according to the invention. 

Figure IB: a three dimensional drawing of another embodiment of a quick-change 
arbor with hole-saw according to the invention. 

Figure 2 A, 2B: cross sections of an interchangeable arbor with hole-saw according to 
the invention, in operation and in the position after the removal of the drill plug, 
respectively. 

Figure 3: cross section of a quick-change arbor according to the invention. 

Figure 4: cross section of another embodiment of a quick-change arbor according to 
the invention. 

Figure 5: cross section of a quick-change arbor according to the invention especially 
suitable for hole-saws of smaller diameter. 

Figure 6a: three-dimensional reproductions of a spring-loaded latch for a quick-change 
arbor according to the invention. 

Figure 6b: side view of a spring-loaded latch for a quick-change arbor according to the 
invention. 

Figure 7: a three dimensional reproduction of an adapter according to the invention 
and a known hole-saw. 
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In figure 1A an embodiment of a quick-change arbor 12 and a hole-saw 13 according to the 
invention is shown. 

The quick-change arbor consists primarily of a longitudinal body 6, in which a radial groove 
coaxial is applied over almost the entire length. In this groove a spring-loaded latch 7 is 
5 applied over almost the entire length of the longitudinal body 6, in such a manner that this can 
rotate around an axis 10, applied close to the spindle side end of the longitudinal body 6. As 
can be seen in figure 2 A, this latch is ejected out of the groove by the spiral spring 15. Instead 
of a spiral spring, it is of course also possible to use another kind of elastic component, such 
as a leaf spring or a piece of foam rubber. In the embodiment shown in figures 2A and B the 

10 spiral spring 15 is applied close to the pivot point of the latch. An elastic component can, 

however, also be applied at a different place. Its shape restricts the movement of the spring- 
loaded latch out of the groove. Thus the back of the spring-loaded latch in figure 2 A and 2B 
bounces against the back of the groove in the body of the quick-change arbor. In the 
embodiment shown in figure 3, the restriction of the movement is achieved by a cam 16 at the 

1 5 bottom of the spring-loaded latch. 

Close to its free end the spring-loaded latch has a notch 8, the periphery to either side of 
which is bevelled 8a, 8b. At its other end the spring-loaded latch in the embodiment shown 
has a stop cam 9, as according to figure 1-3. 

At the end of the longitudinal body close to the axis of the spring-loaded latch, this latch is 
20 provided with a drivable spindle 1 1 for attaching the quick-change arbor in a drill-chuck (not 
shown). The other end of the longitudinal body is provided with a hole, in which a pilot drill 5 
can be placed if required, to prevent straying of the hole-saw and a-centric drilling at the 
initial entry. Preferred attachment for this pilot drill 5 to the longitudinal body of the quick- 
change arbor is by a clamping set screw 14. With this it is possible to use pilot drills of 
25 various lengths, if required. Besides, in this case the diameter of the pilot drill 5 is free and 

adaptable to the set mechanical requirements. In addition, if desired it is possible to eliminate 
the pilot drill 5 when it is not necessary, e.g., when drilling from a stable assembly. Besides 
the use of a set screw 14, a pilot drill 5 can also be mounted in the quick-change arbor by 
gluing or sticking. Desirable material for the longitudinal body and the latch is metal, 
30 preferably a metal that can be well hardened, e.g., tool steel. 

However, if the required mechanical forces allow for it, other materials could also be applied 
for this, e.g., glass filled nylon. 
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The hole-saw 13 consists primarily of a cylindrical cup-shaped body that has a longitudinal 
cylindrical body la and a cup baselb. The end of the hole-saw is has a known toothed edge 
As sawing component it should also be possible to apply another cutting material and or form 
instead of a toothed edge. Hereby one can think of diamond or other cutting materials. 
5 The cup base lb has a central through hole. A flange 2 is centrally placed on or through the 
cup base lb of the hole-saw, of which the inner diameter corresponds with the outer diameter 
of the longitudinal body 6 of the quick-change arbor, as well as with the hole in the cup base. 
In addition a groove 3 is applied over the full length of the flange, which corresponds to the 
width of the spring-loaded latch 7. The flange can form a whole (unit) with the hole-saw, as 

10 well as consist of a loose flange that is mounted on the hole-saw. A loose flange can 

eventually be attached to the hole-saw by gluing or welding, or also by a threaded connection. 
The flange on the hole-saw is made of a material that is able to absorb both axial and 
rotational forces. Desirable materials for the flange can hereby be various kinds of metal, 
either hardened or not. The flange can also be made of synthetic material, e.g., glass filled 

15 nylon. The height, width and depth of the flange can vary depending on the set mechanical 
requirements. Furthermore, in this embodiment the through hole in the cup base is provided 
with a notch 4 at the height of the groove in the flange. 

The hole-saw 13 can be slid onto the longitudinal body 6 of the quick-change arbor with the 
20 support and guidance of the flange 2. Hereby one must take care of the correct positioning of 

the spring-loaded latch 7 in respect to the groove 3 in the flange 2 on the cup base lb of the 

hole-saw. The working of the spring-loaded latch 7 in concert with the groove 3 ensures a 

rotational fixation of the hole-saw in respect to the quick-change arbor. 

While sliding the hole-saw 13 onto the quick-change arbor 12, the spring-loaded latch 7 will 
25 be pressed downwards around the centre of rotation 10 in the groove of the longitudinal body 

6 due to the bevelled periphery of 8a and will come to a stop against the rim of the notch 4 in 

the cup base lb of the hole-saw and against a light elasticity. 

Because the latch 7 is placed in the longitudinal body of the quick-change arbor 6 in an elastic 
manner, this latch will, as soon as the groove 8 arrives at the rim of the notch 4 in the cup 
30 base lb of the hole-saw, spring outwards again, and thus lock the hole-saw 13 axially on the 
longitudinal body of the quick-change arbor 6. 

Flange 3 of the hole-saw 13 and the body of the quick-change arbor 6 are, in regard to fit, 
proportioned in such a manner that a stable connection arises between the two components. It 
is conceivable that if the tolerance between the hole-saw and the quick-change arbor is 
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deemed acceptable, the flange can be dispensed with and the quick-change arbor can be 
guided through a through hole in the upper side of the hole-saw. In this case a notch in the 
central hole in the cup base can provide for the necessary longitudinal fixation of the hole- 
saw. 

5 When in use the latch 7 will, by its shape at least absorb the rotational forces and by its fit in 
the quick-change arbor 6 it will further absorb the axial forces. However, it is also 
conceivable that forms of the longitudinal latch body of the quick-change arbor and flange 
other than round could be used. Hereby semi-circular, triangular, square, pentagonal, 
hexagonal, etc. could be considered. 

10 

An embodiment of the invention is shown in figure IB in which the longitudinal body 6 of the 
interchange arbor has a hexagonal form, as example of one of the possible embodiments of so 
called form closure between the body or tool end 6 and said hole or flange in the upper side 
of the material removing tool 13. With the application of such a shape, the rotational forces 

15 will be directly absorbed by the longitudinal body of the quick-change arbor and the hole or 
flange, so that this function doesn't need to be fulfilled by the spring-loaded latch 7. The latch 
can thus be designed in a lighter way. Besides, in this embodiment it is not longer necessary 
to apply a groove in the flange 2 either in or on the cup base lb of the hole-saw 13. In this 
case it is, however, necessary that the notch 8 in the spring-loaded latch correspond to the 

20 total length of the flange. At the same time the spring-loaded latch 7 needs to be shaped in 
such a manner that when pushed down, the upper side of the latch is fully countersunk in the 
groove. Instead of a stop cam on the spring-loaded latch, the longitudinal body of the quick- 
change arbor near its spindle side end is provided with a groove in which a retaining ring 9b is 
applied. This retaining ring 9b may also perform a function as stop cam 9. Of course it is 

25 possible to use another kind of clamping element instead of a retaining ring, e.g. an e-clip or a 
so called segerring. 

After drilling a hole, a plug of sawn material will remain in the hole-saw 13. By pushing the 
spring-loaded latch 7, this latch will be pressed further into the groove in the body 6 of the 
30 quick-change arbor 12, through which the locking notch 8 liberates the rim of the notch 4 in 
the cup base lb of the hole-saw, and the axial locking of the hole-saw in respect to the quick- 
change arbor will be lifted. The hole-saw 13 can now be moved from its working position 
over the longitudinal body 6 of the quick-change arbor 12 to the stop cam 9 to take its sliding 
position, through which the sawn plug that remained in the hole-saw 13 can be pushed 
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upwards and thus can be easily removed from the hole-saw 13. If the pilot drill 5 has a 
diameter which narrows seen from its tip, then removal of the sawn plug from the hole-saw 
13 is even more easy. The groove 3 and the notch 4 in the cup base of the hole-saw hereby 
ensure that during the rotational and axial movement respectively of the hole-saw over the 
5 quick-change arbor, this stays fixed. The spring loaded latch can axially unlock the hole-saw 
without being countersunk fully in the groove. The spring-loaded latch thereby continues to 
work in concert with the groove 3 in the raised rim 2 on the cup base lb of the hole-saw. 
After the removing of the plug the hole-saw 13 can then be slid back again over the body 6 of 
the quick-change arbor 12 from its sliding or ejecting position to its working position. Hereby 
10 bevelled component 8b and notch 8 of the spring-loaded latch 7 ensure that the spring-loaded 
latch automatically locks itself in the cup base of the hole-saw. After this the hole-saw is 
ready again for use. 

Likewise, after the pressing of the latch 7 and the axial unlocking of the hole-saw 13, the 
hole-saw and the quick-change arbor can easily be detached from each other. When the flange 

15 2 is placed through the cup base this has the extra advantage that the hole-saw can be slid 
further over the longitudinal body of the quick-change arbor, without this happening at the 
cost of the stability of the connection between the hole-saw and the quick-change arbor. 
Preferably the flange 2 doesn't project more from the inner side than the distance from the 
notch 8 on the spring-loaded latch to the toothed end of the quick-change arbor. This will not 

20 influence the maximum drilling depth because a portion of the raised rim 2 is situated in the 
cylindrical body la of the hole-saw. 

As can be seen in the figures 2 A, 2B, 3 and 4, the underside of the spring-loaded latch 7 at the 
bottom of its free end is bevelled 7a. This has the advantage that the groove can be made less 
25 deep, because when the spring-loaded latch is pushed into the groove in order to unlock the 
hole-saw, it will not hit the bottom of the groove prematurely. Consequently, the construction 
will be more stable. 



In figure 4 another embodiment of a quick-change arbor according to the invention is shown. 
30 The spring-loaded latch 7 in this embodiment is fully or partially made of spring steel. The 

rotary attachment of the latch in the quick-change arbor is now redundant and the latch can be 
mounted directly in the groove in the quick-change arbor. When the latch consists partially of 
elastic material, the elastic part can be attached to the fixed part of the latch, e.g., by spot- 
welding, gluing or sticking. The elastic part then needs to be mounted in the quick-change 
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arbor. By using such a layout of the spring-loaded latch, the interchange arbor is even more 
simplified, because a separate elastic component and pivot point are no longer necessary. For 
the rest, the longitudinal body 6 of the quick-change arbor is provided at its spindle-side end 
with a stop flange 9a, against which the hole-saw will stop while removing the sawn plug. A 
5 stop cam the spring-loaded latch is hereby redundant, and the spring-loaded latch itself will 
allow itself to be pushed in more easily. In figure 6a another embodiment of a spring-loaded 
latch is shown. The latch here is formed by a relatively stiff longitudinal body, e.g., made of 
tool steel or fibreglass filled nylon. At one end the latch is provided with a notch 8, of which 
the periphery to either side is bevelled 8 a, 8b. At the other end the latch is provided with a 
10 hole and/or groove, in which an end of a longitudinal piece of elastic material can be attached, 
preferably by sticking. 

The spindle-sided end of the groove in the longitudinal body is now provided with a radial 
hole, in which the other end of the elastic piece of material is fixed so that the latch just 
projects just from the groove in the longitudinal body of the quick-change arbor. The 
1 5 longitudinal piece of elastic material could consist of a piece of round spring steel, but also, 

e.g., of a piece of flat spring steel. In this case, instead of a hole through the end of the latch, it 
is also possible to make a groove sideways in the latch, in which the longitudinal flat piece of 
spring steel can be stuck. In this way a spring-loaded latch can be produced extremely simply 
and cheaply. 

20 Figure 4 also depicts that the spring urging the manually releasable locking means 7, instead 
of being provided internally, as spring 15, is now provided externally as a kind of band 
shaped spring 9b engaging around the body 6 of the arbor 12. 

Yet another embodiment of a spring-loaded latch is shown in figure 6b. This latch is made of 
25 a piece of elastic material such as spring steel or certain synthetic materials, that is made in 
such a manner that near the one end a notch 8 is formed with a bevelled periphery 8a, 8b on 
either side. At the other end the latch is provided with assembly component 19 that is set up in 
a hole in the groove in the longitudinal body of the quick-change arbor. The bend 20 that 
forms the notch in the latch here serves as the fixation of the hole-saw in respect to the quick- 
30 change arbor as well. If required, several bends 20a can be formed in the latch (indicated by 
dotted lines) in order to be better able to absorb the forces. Furthermore, a guide component 
21 can be formed at the end of the latch near the notch to guide the latch. 
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In figure 5 another embodiment of a quick-change arbor according to the invention is shown, 
that is especially for hole-saws with a small drill diameter or with an adapter. 



This quick-change arbor corresponds roughly to the quick-change arbores described above. 
5 The spindle-side end of the longitudinal body is thickened 9a, which part serves at the same 
time as stop flange. The longitudinal body is therefore more stable at the assembly holes in 
the longitudinal body for the spring-loaded latch. The latch is shaped so that when pushed, the 
upper side of the latch fully countersinks in the groove. An effect is that the hole-saw can 
rotate around the longitudinal body during the removal of the sawn plug. 

10 

An adapter for adjustment of a known hole-saw for use with a quick-change arbor according 
to the invention is shown in figure 7. 

The known hole-saw 13 consists mainly of a cylindrical cup-shaped body, provided with a 
longitudinal cylindrical body la and a cup base lb. The end of the hole-saw is has a toothed 

15 edge. The cup base lb is provided with a hole 24, which, depending on the type, is smooth or 
threaded. Furthermore, the cup base is provided with holes 25 for fixation of the hole-saw 
with an interchange arbor meant for this. The adapter 23 consists of a collar body that is 
provided with two fixing holes 22 with the same pitch size as the fixation holes 25 in the cup 
base of the hole-saw. Of course the collar body can also have an L-shaped cross-section. 

20 Furthermore, the collar body can be provided with a through groove 3. However, this is not 
necessary, especially when a quick-change arbor is used as shown in figure IB. The inner 
diameter and the inner form closed shape of the collar correspond to the size and contour of 
the longitudinal body 6 of the quick-change arbor to be used, but have to remain within the 
dimensions of the present hole 24 in the cup base lb of the existing hole-saw. This way any 

25 tool, especially material removing tool -and not only a hole-saw 13-, can be exchanged, either 
or not through the use of the adapter 23, which tool can then manually be released, that is 
locked onto or unlocked from an arbor 12. Such a tool may be even a cutter, a circular saw, a 
drill, a polishing disc or layer, a brush, a bore tool, a grinding stone or the like, in order to 
create a multipurpose tool change system. In these cases the manually releasable locking 

30 means in the form of the above described latch 7 is arranged for longitudinally and 
rotationally holding the tool, whereby the tool is locked to the tool end. 

The adapter can be set up at the outside or inside of the existing hole-saw with screws (not 
shown). After mounting the adapter on the hole-saw, it can be used in the same way as the 
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hole-saw according to the invention with a quick-change arbor according to the invention, as 
already described above. 

The tool change arbor system could have latches as described above, which may be provided 
5 on both sides of the arbor body 6 in associated radial/longitudinal grooves. 

In a mechanical reversal of the embodiments described so far the manually releasable locking 
means 7 are included at least partially on a tool, in which case the means 7 are also arranged 
for longitudinally and rotationally locking the tool and the tool end. Such embodiments 
10 emerge while considering a transverse blade like spring (not shown) which can be slit 

manually through a transverse plane running through the tool 13 and the tool end of the arbor 
12, such that for example such transverse spring locks the tool into a generally annular notch, 
such as the one designated 8. 

15 Although the invention has been described by reference to certain preferred embodiments, 
modifications and variations will be apparent without departing from the scope of the 
invention as defined in the appended claims. 



